Abstract. the elastic plastic theory and finite element software are applied to analyze the stress of semi-rigid asphalt pavement structure of highway under different wheel load. The influences of modulus variation of cement stabilized macadam base on tensile stress at the bottom of layer, shear stress of surface layer and the surface deflection of the pavement structure under different wheel pressure are drawn for reference.
Introduction
More and more smoothness and comfort requirements are put up for road pavement with the increase of traffic volume, load, road grade and the improvement of people's living standard. The road surface deflection decreases. Cement stabilized macadam base can adapt to the heavy traffic and heavy axle load because of the characteristics of high strength, good stability, and is generally adopted in the asphalt pavement structure of semi rigid base course material of high grade highway in our country. However, the national highway survey found that there are still some early damages even if the pavement materials are designed completely according to the requirements of asphalt pavement design specification, the base material strength is not the higher the better. The influences of modulus variation of cement stabilized macadam base on tensile stress at the bottom of layer, shear stress of surface layer and the surface deflection of the pavement structure under different wheel pressure are researched to provide the reference for the reasonable modulus value range of cement stabilized macadam base.
Model overload resolution
In recent years, not only the growth of the traffic volume of China's automobile transportation is fast, but also axial load increase rapidly, heavy vehicles, especially large amplitude transfinite transport vehicles increased more significantly, such as vehicles for the 15 main highways in Shanghai area weighing survey found, the maximum axle load of overloading vehicles can reach 170kN (single shaft wheel pressure is 1.2MPa), double shaft is up to 320kN (wheel pressure is 1.1MPa), the truck above medium-sized is about 25%-45% overloaded. In this paper, in order to determine the suitable heavy load to research the mechanics characteristics of semi-rigid pavement structure under heavy load, the mechanics responses are analyzed by modeling under the wheel pressure of 0.7MPa, 0.9MPa, 1.1MPa, 1.3MPa, 1.5MPa. Pavement structure scheme and design parameters are shown in Table 1 International Conference on Education Technology, Management and Humanities Science (ETMHS 2015)
Model building
Semi-rigid pavement structure is shown in Table 1 . The pavement structure model of 3.75m× 3.75m × 3.75m is established to simulate the load response of pavement structure by calculation and analysis. The X axis direction is assumed as the traffic direction, Z axis direction is cross-sectional direction of pavement, Y axis direction is perpendicular to the road surface. The boundary constraint is shown in Figure 1 . The displacements of X axis direction and rotating around the Y axis, Z axis are constraint on the X axis plane, the displacements of Z axis direction and rotating around the X axis, Y axis are constraint on the Z axis plane (i.e., left and right surface), all constraints are arranged at the bottom of model. Due to the road surface stress of pavement structure model is complex, in order to improve accuracy on the mesh model, C3D4 free cells are used to divide surface course and C3D8R structural units are taken to divide the rest.The material modulus parameters for modeling are selected according to the recommended value by "Specifications for Design of Highway Asphalt Pavement" (JTG D50-2006), [2] which is shown in Table 1 Figure 1 Boundary conditions of mode 
Analysis of calculation results
The tensile stress at the bottom of pavement structure layers, shear stress of surface course and deflection can be respectively calculated under the action of wheel pressure of 0.7MPa, 0.9MPa, 1.1MPa, 1.3MPa, 1.5MPa by using elastic plastic theory and finite element software when modulus of cement stabilized macadam base are respectively 1500 MPa and 3600 MPa (the design value) in pavement structure 1, the calculation results are seen in Table 2 and table 3 . The tensile stress at the bottom of pavement structure layers, shear stress of surface course and deflection can be calculated when modulus of cement stabilized macadam base are respectively 1500 MPa and 3500 MPa (the design value) in pavement structure 2, the calculation results are shown in Table 4 and table 5 As can be seen From table 2 and table 3 , the road surface deflection value, the maximum shear stress of surface course and the maximum tensile stress of structure layers were increased with the increase of load in pavement structure 1. When the modulus of cement stabilized macadam base increases from 1500MPa to 3600MPa，the road surface deflection value, the maximum shear stress of surface course and the maximum tensile stress of surface layers decreased correspondingly under the same loads, and with the increase of load, the magnitude decreases progressively. The maximum tensile stress of cement stabilized macadam base increases with the increase of load and its modulus, when the tire ground pressure are respectively 0.7MPa, 0.9MPa, 1.1MPa, 1.3MPa, 1.5MPa, the maximum tensile stress at the bottom of cement stabilized macadam base when its modulus value is 3600MPa is 1.2 times than that of 1500MPa. The multiple impacted by load change is smaller, that impacted by its modulus change is larger. By the analysis results, the increase of semi-rigid base modulus can effectively reduce the maximum tensile stress of asphalt surface layer and decrease the vertical deformation of the pavement surface, enhance the overall strength of the asphalt pavement, but the cement stabilized macadam base should have enough tensile strength which is required to avoid the crack and deformation.
As can be seen in table 4 and table 5 , the road surface deflection value, maximum shear stress of surface layer and the maximum tensile stress of each layer were increased with the increase of load. When the modulus of cement stabilized macadam base increased from 1500 MPa to 3500MPa, the road surface deflection value, maximum shear stress of surface layer and the maximum tensile stress of surface layers is reduced, and the maximum shear stress of the surface layer is less affected by the change of the cement stabilized macadam base modulus, the maximum tensile stress at the bottom of cement stabilized macadam base when its modulus value is 3500MPa is 0.99 times than that of 1500MPa. The change of shear stress caused by the change of cement stabilized macadam base modulus is tiny, the increasing amplitude of maximum shear stress of surface layer decreases gradually with the increase of load. The increases of the load have larger effects on the maximum tensile of surface layer and the road surface deflection value when the modulus of cement stabilized macadam base is larger. The tensile stress and the strength of pavement structure are sensitive to change of load and heavy load, while the shear stress of surface layer and the tensile stress of semi rigid base are second sensitive. The maximum tensile stress of cement stabilized macadam base increases with the increase of load and its modulus, when the tire ground pressure are respectively 0.7MPa, 0.9MPa, 1.1MPa, 1.3 MPa, 1.5MPa, the maximum tensile stress at the bottom of layer when the modulus of cement stabilized macadam base is 3500MPa is1.22 times than that of 1500MPa.Its multiple was less influenced by load change than the modulus change of semi-rigid base. By the results of analysis, increasing the modulus of semi-rigid base can effectively reduce the maximum tensile stress of asphalt surface layer, decrease the vertical deformation of the pavement surface and enhance the overall strength of asphalt pavement, it is required that cement stabilized macadam base should have enough tensile strength to avoid the crack deformation.
Conclusion
The structure layer modulus and the thickness of material are not the same, the role of cement stabilized macadam base in the pavement is similar in the above two kinds of semi rigid asphalt pavement structure, mainly as follows:
Road surface deflection value, maximum shear stress of surface layer and the maximum tensile stress of structure layer were increased with the increase of load.
The change of surface layer shear stress caused by the change of the modulus of cement stabilized macadam base is tiny under the same loads, and with the increase of load, the increased rate of the surface layer maximum shear stress decreases gradually.
The increase of the load has larger impact on the maximum tensile of structure layer and the deflection of road surface when the modulus of cement stabilized macadam base is large. It shows that the tensile stress and the strength of pavement structure is more sensitive to the change of load and heavy load than the surface shear stress.
Increasing the modulus of semi-rigid base can effectively reduce the maximum tensile stress of asphalt surface layer, decrease the vertical deformation of the pavement surface and enhance the overall strength of asphalt pavement, but the cement stabilized macadam base should have enou gh tensile strength was required to avoid crack and deformation.
